(3) The domestic animals bridge the gap of size between man and the smaller experimental animals, and spontaneous tumours in them could be used for experimental therapeutic studies. A special organization might be needed for this work.
(4) The occurrence or non-occurrence of certain neoplasms, as seen in man, in the domestic species might be a useful check on hypotheses as to the causes and nature of cancer in man. To be of any value in this respect, the number of animals examined would need to be greatly increased.
Further progress in the study of neoplasms in domestic animals might be aided by:
(1) An agreed nomenclature (this problem, along with the problem of nomenclature of animal diseases in general, is being tackled by a committee of the International Veterinary Congress).
(2) A registry of animal tumours.
(3) A critical survey of the literature.
(4) Experimental studies. Much work could be done on animal tumours, but what sort of studies would be worth making will need careful consideration, so as to conserve the resources available for the best nossible ends. REFERENCES BALL, V., COLLET, P., and GIkARD, H. (1938 ) Rev. Mid. vet., Toulouse, 90, 390. COTCHIN, E. (1951 ) Vet. Rec., 63, 67. GATES, O., WARREN, S., and WARVI, W. N. (1943 Amer. J. Path., 19, 591. KNIGHT, G. C., and DOUGLAS, S. W. (1943 ) Vet. Rec., 55, 195. LOMBARD, C. (1940 ) Rec. Mid. vdt., 116, 193. MILKS, H. J., and OLAFSON, P. (1936 ) Cornell Vet., 26, 159. NIELSEN, S. W. (1952 ) N. Amer. Vet., 33, 245. STEENSLAND, H. S. (1906 ) J. exp. Med., 8, 120. VERARDINI, G. (1935 ) Nuova Vet., 13, 225. WILLIAMS, W. R. (1908 The Natural History of Cancer. London, pp. 87-89. NEARLY fifty years ago Michaelis (1904) stated that the simultaneous injection of two antigens might adversely affect the degree of immunity produced by either or both. That there is, however, no such "competitive action" of antigens is apparent from much laboratory and clinical evidence since made available: indeed this evidence indicates that the degree of immunity-' acquired from the action of one antigen may in fact be increased by the presence of another.
Anticomplementary Substances in Experimental Infections
The work of Glenny and his associates (1926) has clearly demonstrated the superiority of toxoids adsorbed on mineral carriers over plain fluid toxoids as antigens. It was Holt and Bousfield (1949, 1950) who demonstrated the importance of the amount of mineral carrier as a factor determining the degree of acquired immunity, and the adsorbed toxoid is to-day the product of choice for use as a single antigen.
In combined prophylactics, however, the presence of organized particles (bacterial cells) is another factor that may have the same effect on the antigenic response as has a mineral carrier. In laboratory experiments I have shown (Ungar, 1952) that in the combined pertussisdiphtheria prophylactic the aluminium phosphate can be reduced in amount or even omitted altogether without significantly affecting the antitoxin response of immunized guinea-pigs. The few reports on the correlation between intramuscular injections of aluminium salts containing antigens and paralysis of the injected limb in poliomyelitis cases have induced further experiments to compare the antigenic responses to plain suspensions of H. pertussis and fluid,.
toxoids compared with those due to the same antigens adsorbed on aluminium phosphate.
We have found the omission of the mineral carrier to have no effect on the degree of immunity produced against pertussis in mice or rabbits immunized with the two types of vaccines. The present communication gives the results of experiments on guinea-pigs and mice into the effects of various factors on the level of diphtheria antitoxin.
From Tables I and II it may be seen that decreasing the amounts of aluminium phosphate in the combined vaccine from 8*75 to 2 5 mg./ml. has no effect on the final value of the antitoxin. It may also be seen that the amount of aluminium phosphate added to the diphtheria toxoid, when this is used as the only antigen, is a decisive factor in improving the antitoxin response. The omission of the aluminium phosphate from a combined prophylactic is not, however, followed by a drop in the antitoxin level in the blood of immunized guinea-pigs. This observation was made repeatedly and with different batches of fluid toxoids and bacterial suspensions. The enhancing effect of the vaccines on the diphtheria toxoid is not limited to H. pertussis; the same phenomenon can be reproduced when suspensions of other bacteria, yeast or even collodion particles are used (Table Iff) . In this connexion it should be noted that mice (but not rats) can be used for the assay of diphtheria antitoxin. As mice are used to a large extent for the assay of pertussis vaccines, the same animal may be used for the evaluation of diphtheria toxoids in combined antigens-if further work confirms our observation. Like guinea-pigs, mice will produce antitoxin well over 2 units/ml. of blood, if a suitable amount of the toxoid is injected, divided into two doses spaced over a period of four weeks (Table IV) . -68 The reason for the enhanced action of the bacterial suspension added to the diphtheria toxoid is open to question. It is not the adsorptive action of the toxoid on the bacterial cell that is responsible as may be seen from the bacterial concentration, whereas the antitoxin is completely adsorbed on 2-5 mg. of aluminium phosphate. It is more likely that bacterial cells add to the bulk of the foreign material in the depot formed at the site of injection of the combined prophylactic and thus have a strong local irritant action, as can be inferred from the accounts of the local reactions seen in children after injection of the combined antigen. The report of Greenberg and Fleming (1947) has a considerable bearing on this problem, for they showed that graded doses of a plain pertussis suspension proportionately increase the immunizing effect of a constant amount of the fluid toxoid. SUMMARY Out experiments indicate that the amount of aluminium phosphate can be reduced in the combined diphtheria-pertussis prophylactic, or a carrier may be completely omitted without significantly affecting antitoxin production. As a single antigen the fluid toxoid requires an optimum amount of aluminium phosphate (Holt and Bousfield, 1947) to give a satisfactory antitoxin titre. This observation may well be important in the choice of a combined prophylactic for the immunization of children throughout the year.
